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Putative mechanisms of action of drugs to 

mitigate CKD progression

Nardone, Cherney et al. Nephrol Dial Transplant 2025
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Initial dip of eGFR by SGLT2 inhibitor

Kadowaki, Nangaku et al. 

J Diabetes Invest 2019
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A mediation analysis of the EMPA-REG OUTCOME trial

Wanner, Nangaku et al. Nephrol Dial Transplant 2024

Changes in hematocrit and hemoglobin were the strongest

mediators of empagliflozin's kidney benefits in EMPA-REG

OUTCOME



Hypoxia as the final common pathway to End 

Stage Kidney Disease

Nangaku. J Am Soc Nephrol 2006
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Single-cell atlas of drug treatments in a mouse 

model of DKD

Wu, Humphreys et al.

Cell Metab 2022

The early effects of SGLT2i on

the S1 segment of the proximal

tubule suggest that this drug

class induces fasting mimicry

and hypoxia responses



Accumulation of the TCA cycle metabolites in diabetic kidney

Tanaka S, Tanaka T, Nangaku et al. 

Kidney Int 2018

citrate imaging mass spectrometry data and metabolomics data of the TCA cycle



Deactivation of pyruvate dehydrogenase induces proximal

tubule cell metabolic dysfunction, causing profibrotic

phenotype

Oda, Nishi, 

Nangaku et al. 

JASN 2025



N Engl J Med 2025;393:533-543
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Analysis of inflammatory cytokines and eGFR decline 

in Japanese patients with DKD

Multivariate analysis demonstrated high levels of LIGHT/TNFSF14,

TWEAK/TNFSF12 and sTNF-R2 in rapid decliners

Sugawara, Hirakawa, 

Nangaku et al. 

Biomark Med 2022
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Kidney Int 2021

UT-DKD cohort



Detection of fast decliner of DKD using

chiral amino acid profiling

Hirakawa, Inagi, Nangaku et al. Chem Biodivers 2025

a short-term increase in D-

serine is an independent

predictor of early decline in

DKD

UT-DKD cohort



Pathogenic variants prevalence patients with DKD 

in Japan

Hashiba, Sugawara, Hirakawa, 

Inagi, Nangaku et al. 

J Diabetes Investig 2025
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